Pigment-Epithelium Derived Factor (PEDF) and the human ovary: a role in the generation of ROS in granulosa cells.
Pigment Epithelium Derived Factor (PEDF) is a multifunctional factor, which was found in mouse ovary and in human ovarian follicular fluid (FF). Its ovarian functions include anti-angiogenic actions. This study aimed to explore other PEDF-actions and the sites of PEDF expression in the human ovary. We used paraffin-embedded human ovarian sections for PEDF-immunohistochemistry and IVF-derived human granulosa cells (GCs) for RT-PCR, Western blotting and functional studies, including measurement of cell viability (ATP-assay), apoptosis (caspase-assay) and reactive oxygen species (ROS). Immunohistochemistry revealed PEDF in the cytoplasm of GCs of avascular follicles from the preantral to the antral stage and in FF. PEDF was also found in luteinized GCs of the highly vascularized corpus luteum, a result not in line with a sole anti-angiogenic action. Like GCs in vivo, cultured human luteinizing GCs express PEDF. They also responded to exogenous recombinant PEDF. In low concentrations PEDF did not affect cell viability but caused generation ROS. ROS-induction by PEDF was a concentration-dependent process and may be due to the activity of NADPH oxidase (NOX) type 4 and/or 5, which as we found are expressed by GCs. An antioxidant and apocynin, which inhibits NOX, blocked ROS generation. High levels of exogenous recombinant PEDF induced apoptosis of GCs, which was prevented by antioxidants, implying involvement of ROS. PEDF is emerging as an ovarian factor, which has unexpected ROS-augmenting activities in the human ovary. It may be involved in ovarian ROS homeostasis and may contribute to oxidative stress.